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CLAIMS 



[Claim(s)] 

. [Claim 1] It is the glide head for magnetic disks characterized by to have the slider made to counter the rotating magnetic 
disk, and to be the glide head for magnetic disks which detects contact or a collision with said magnetic disk and said slider, 
for said slider to be equipped with the rail for surfacing, the rail for projection detection, or a pad, for the rail or the pad for 
said projection detection to have a straight-lineHike edge in outflow one end, and for the edge of the shape of said straight 
line to incline to the outflow edge of a slider. 

[Claim 2] The glide head for magnetic disks according to claim 1 characterized by the edge of the shape of said straight line 
being larger than 15 degrees, and inclining at the include angle smaller than 45 degrees to the outflow edge of a slider, and 
the edge of the shape of said straight line surfacing in the abbreviation parallel condition to a magnetic-disk side. 
[Claim 3] The glide head for magnetic disks given in either of claims 1 or 2 characterized by making magnitude of the roll 
attitude angle at the time of the surfacing flight of a slider into the range of 5.7x10 to 4 times or more, and 3.4x10 to 3 times 
or less so that the edge of the shape of said straight line may approach a magnetic disk and may detect a projection, when 
surfacing said slider on a magnetic disk. 

[Claim 4] The glide head for magnetic disks according to claim 1 to 3 characterized by being arranged at one of right and 
left, in view of the medial axis to which the rail or pad for said projection detection met the longitudinal direction of a slider. 
[Claim 5] It is the glide head for magnetic disks which has the slider made to counter the rotating magnetic disk, and detects 
contact or a collision with said magnetic disk and said slider. Said slider is equipped with the rail for surfacing, the rail for 
projection detection, or a pad. the rail or pad for said projection detection — the medial axis of a slider longitudinal direction 
— receiving — the edge of the inclined shape of a symmetrical straight line — having — right and left — the glide head for 
magnetic disks characterized by detecting a projection for the straight-line-like edge where either inclined in the 
abbreviation parallel condition to a magnetic-disk side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the glide head used for manufacture inspection of a magnetic disk etc. 
[0002] 

[Description of the Prior Art] The magnetic disk used for a hard disk drive unit forms the protective coat which mainly 
becomes the front face from carbon a magnetic material and if needed using the disc-like nonmagnetic material substrate 
constituted from glass or aluminum, applies the lubricant of a fluorocarbon system further, and is used as a record medium 
which records or reproduces information by the magnetic head. The glide head is used by the inspection process of a 
magnetic disk as a sensor for detecting a minute projection or a minute foreign matter in a front face of a magnetic disk etc. 
The thing of various kinds of configurations is devised and this glide head is put in practical use. In recent years, what 
attached AE (Acoustic Emission) sensor in the glide head in which the piezoelectric device was carried, or the head exterior 
with minor-diameter-izing of a magnetic disk or a raise in recording density is in use. 

[0003] Drawing 5 is the perspective view of a glide head which carried the piezoelectric device currently indicated by JP,1 1- 
16163.A in the slider. A slider 3 has the surfacing side (ABS side) 4 which consists of a rail of a pair. Hereafter, a medium 
opposed face including a surfacing side is called an ABS side (Air Bearing Surface). In overhang section 3a in the side face 
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of a slider 3. it is the configuration which fixed the piezoelectric device 9 to the opposite side of an ABS side. The output 
voltage of a piezoelectric device 9 is taken out from the both ends of the direction of polarization of the crystal which 
constitutes a piezoelectric device with lead wire 10, and is outputted outside through the insulating tube 1 1 prepared in the 
suspension 2. In addition, an ABS side says the field of the side which counters a magnetic disk with a slider, and the part 
which a slider is supported [ part ] and surfaces it by airstream, or in order to make it slide, it includes a part. Hereafter, the 
same sign explains a similar part. 

[0004] Drawing 7 explains the principle of operation of a glide head. The slider 3 of a glide head surfaces according to an 
operation of the airstream accompanying rotation of a magnetic disk 18. Airstream flows along the outflow edge 22 from the 
inflow edge 21 of a slider. The flying height h of a glide head is controlled by linear velocity decided by the engine speed of a 
magnetic disk, and the glide head location on a magnetic disk, is seting linear velocity constant in a magnetic-disk side, and 
flies a magnetic-disk 18 top by the fixed flying height h. Generally, the glide head sets linear velocity constant in a magnetic- 
disk side, in order to arrange the energy which sets constant in a magnetic-disk side the flying height h which judges certain 
conditions, i.e., the height of a projection, for the inside of a magnetic-disk side, and is generated at the time of the collision 
of a projection and a glide head (relative velocity of a projection and a glide head is made regularity). Moreover, in order to 
set the flying height and the posture at the time of a flight constant in a magnetic-disk side, the angle (YAW angle) with the 
tangent of the periphery on the magnetic disk with which, as for the slider of a glide head, a slider and a slider fly also in 
which location on a magnetic disk to make is fixed, and is usually used at 0 times by the glide height test. If a slider 3 
contacts or collides with projection 18b on a magnetic disk, an impulse wave will spread the inside of a slider 3, and 
oscillating deformation of the piezoelectric device 9 will be carried out. Since induction of the charge is carried out to the 
electrode of a piezoelectric device 9, by taking out an inter-electrode electrical potential difference from lead wire 10, it 
uses for detection of a projection and things can be carried out. Furthermore, if the slider 3 with the predetermined flying 
height h is moved on the surface of a magnetic disk, the ABS side 4 of a slider will contact a projection higher than the flying 
height h or the part which deformed (collision). If it asks for the location of the shock wave and magnetic disk which are 
generated at this time, the substandard projection in a magnetic-disk front face is detectable. 

[0005] It is common to form two rails in the ABS side of the glide head which operates by such principle. The posture at the 
time of a flight can be maintained at stability by using two rails. Moreover, in the case of the glide head of 2 rails, the flying 
height is changing the width of face of the rail which is producing the buoyancy of a glide head, can be controlled 
comparatively easily and can perform the flying height design of a required glide head easily according to the projection of 
the magnetic disk to inspect, and the height of a foreign matter. When the magnetic disk is rotating the glide bed with which 
the ABS side consists of such two rails at the fixed rotational frequency, the periphery side of peripheral speed is quicker 
than an inner circumference side with a natural thing. In case the glide head of 2 rails with the same die length and the same 
rail width of face flies a magnetic-disk top, the flying height of the rail by the side of a periphery becomes higher than the 
flying height of the rail by the side of inner circumference according to the peripheral-speed difference, and the flight roll 
posture (the hand of cut of a slider from which the rail by the side of inner circumference serves as the flying height lower 
than the rail by the side of a periphery in a field perpendicular to a slider longitudinal direction is considered as minus) of 
minus is taken. From the factor on manufacture, not to mention the imbalance of rail width of face however, according to the 
assembly condition of a glide head and a suspension etc. The roll attitude angle in a static condition (at the time of fixing a 
suspension to the same installation height (Z height) as the condition of having loaded the glide head on the magnetic disk) 
The angle of rotation in a field perpendicular to a slider longitudinal direction among the inclinations which a slider has to the 
clamp face of a glide head may sway in a plus direction or the minus direction, and the roll flight attitude of plus or minus 
may be obtained as a result at the time of a surfacing flight. Therefore, generally with the glide head of magnetic-disk 
checking, the include angle of the flight roll posture serves as the range of about 0**3x10 to 4 times. Hereafter, an inner 
circumference side shows the side which has turned to the center of rotation of a magnetic disk, and a periphery side shows 
the side which has turned to the periphery of a magnetic disk. Similarly, the inner circumference side of a slider means the 
side near the center of rotation of the magnetic disk of a slider, and the periphery side of a slider means the side near the 
periphery of the magnetic disk of a slider. In the rail which constitutes an ABS side, the rail by the side of inner 
circumference says the thing near [ rail / by the side of a periphery ] the center of rotation of a magnetic disk. 
[0006] In the case of the glide head of 2 rails, it is difficult to be hard to attach distinction of what the rail by the side of a 
periphery collided and generated in the projection, and the thing which the rail by the side of inner circumference collided 
and generated in the projection, and for the detected impulse wave to detect the location of an exact projection. As a 
technique which solves these technical problems, the glide head which changed the die length of a rail is indicated by the 
United States patent official report No. 5963396. As shown in drawing 6 , the glide head equipped with the slider 3 of 2 rail 
configuration where the rail 16 by the side of the periphery of a magnetic disk made outflow one end longer than the rail 17 
by the side of inner circumference is proposed. When the glide head is flying the magnetic-disk top, the lowest point of the 
flying height serves as an outflow edge. Since the lowest point of the flying height is limited to the outflow edge of the rail 16 
by the side of a periphery when the rail 16 by the side of the periphery of a magnetic disk makes outflow one end longer 
than the rail 17 by the side of inner circumference, the rail which collides with a projection first is limited to the rail 16 by 
the side of a periphery. In this case, that flight roll posture controls the rail width of face by the side of inner circumference 
and a periphery to become about 0**3x10 to 4 times, and enables it to use all the rail width of face by the side of a 
periphery as a projection detecting element on a magnetic disk as much as possible too. 

[0007] It is progressing with violent vigor, the latest high-capacity-izing and the latest miniaturization, i.e., a raise in 
recording density, of a magnetic disk drive. In order to raise recording density, the magnitude of a record bit becomes still 
smaller and the miniaturization of the magnetic head itself and narrow gap-ization of magnetic gap length are progressing in 
connection with it. In parallel to it, the flying height of the clearance between a magnetic disk and the magnetic head, i.e., the 
slider of the magnetic head, is minimum-ized to the hit of 20nm or less. If a projection and a foreign matter higher than the 
flying height of the slider of the magnetic head are shown in a magnetic-disk front face when a slider flies a magnetic-disk 
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top and it performs informational record and playback, the collision of a slider of a lifting, and record and playback of exact 
information will be impossible with a magnetic disk. Moreover, it also becomes the cause which causes breakage of data, and 
failure of a magnetic disk drive. 

[0008] Therefore, it is necessary to make the projection and foreign matter on the front face of a magnetic disk lower than 
the flying height of the slider of the magnetic head. The height in which the projection of a magnetic disk and a foreign 
matter are permitted is in the inclination which becomes still lower with minimum-izing of the flying height of a slider, and the 
height has become 10nm or less. Therefore, the thing of the flying height [ head / which inspects the projection on a 
magnetic disk and a foreign matter / glide ] according to the height has been needed. 
[0009] 

[Problem(s) to be Solved by the Invention] Although it is effective to narrow width of face of the rail which has generated 
buoyancy in order to lower the flying height with the glide head of the conventional 2 rails to this demand If this rail is also 
the detecting element of projection detection and rail width of face is narrowed, in case the width of face of a projection 
detecting element will become small and will inspect the whole surface on the front face of a magnetic disk Since it inspects 
moving a glide head in the direction of a path of a magnetic disk at intervals of the rail width of face, the problem that 
inspection takes time amount occurs. 

[0010] Moreover, as a hard disk drive, in order to raise storage capacity, it is a direction using the periphery section of the 
magnetic disk which can be taken in area as a data area more mostly, and the glide height guarantee in the periphery section 
is called for. In order to guarantee more periphery sections of a magnetic disk as a data area, it is required for the glide head 
to inspect the periphery section certainly. However, it does not understand whether the rail whose impulse wave detected 
with the conventional glide head when both rails became a detecting element is which hit the foreign matter. A glide head 
flies with a roll to which of plus or minus, or an one direction, That is, in case the projection detection rail of a head is a rail 
by the side of a periphery or inner circumference, when magnetic-disk inspection is conducted in the same verification 
condition, the amount of non-Banking Inspection Department may generate in the periphery side on a magnetic disk, and 
trouble arises in the product warranties of a magnetic disk. 

[0011] Although the glide head indicated by U.S. Pat. No. 5963396 that it should be limited as an evasion measure of this 
phenomenon, using a specific rail as checking was also devised, in order to obtain the even in this case more low flying 
height, when rail width of face was narrowed, the width of face of a projection detecting element became small, and the 
problem that inspection took time amount occurred. Moreover, when a flight roll posture inclined, and the detection edge of 
the rail limited as checking inclined to a magnetic disk, it became the field where an effectual projection detection section is 
narrow, and there was a problem that the amount of [ the redundancy of the further inspection time amount or ] non- 
Banking Inspection Department generated. 

[0012] Therefore, this invention will be made in order [ which the amount of non-Banking Inspection Department generates 
in the redundancy-izing / of the magnetic-disk inspection time amount by narrowHzing of the projection detection rail width 
of face of the glide head in the magnetic-disk inspection by the low flying height which is the technical problem of the 
conventional technique /, and periphery side on a magnetic disk, and trouble produces in the product warranties of a 
magnetic disk ] to carry out thing solution, and it will be described in detail below. 
[0013] 

[Means for Solving the Problem] The glide head for magnetic disks of this invention has the slider made to counter the 
rotating magnetic disk. It is the glide head for magnetic disks which detects contact or a collision with said magnetic disk and 
said slider. Said slider It has the rail for surfacing, a rail for projection detection, or a pad, the rail or pad for said projection 
detection has a straight-line-like edge in outflow one end, and it is characterized by the edge of the shape of said straight 
line inclining to the outflow edge of a slider. The edge of the shape of the straight line inclines to the outflow edge of a slider 
at the larger and include angle smaller than 45 degrees than 15 degrees, and is surfaced in the abbreviation parallel condition 
to a magnetic-disk side. Thus, when making it rise to surface, as for the magnitude of the roll attitude angle at the time of 
the surfacing flight of a slider, it is desirable that they are 5.7x10 to 4 times or more and 3.4x10 to 3 times or less. Moreover, 
the rail or pad for said projection detection can make it the configuration arranged at one of right and left, in view of the 
medial axis in alignment with the longitudinal direction of a slider. 

[0014] Since it corresponds to the low flying height with the glide head which intersects the direction of airstream which 
flows in the direction of outflow one end from inflow one end of a slider , and a perpendicular , if the projection detection 
edge of the shape of a straight line which includes the surfacing lowest point in the periphery which forms the projection 
detection rail or pad narrows the rail width of face , a projection detection edge becomes narrow and the inspection time 
amount of a magnetic disk will become long in glide heads including the conventional 2 rail type . moreover, when it is alike 
with the assembly of an ABS side configuration, a slider, and a suspension and surfacing imbalance is attached so that the 
surfacing flight roll posture may be is added in order to inspect the periphery section of a magnetic disk certainly and to limit 
the rail or pad by the side of the periphery of a slider to the rail for projection detection, or a pad, the field in connection 
with projection detection becomes still narrower. In this condition, inspection time amount will become long further from 
reduction of a substantial projection detection field. 

[0015] It is desirable that it is desirable as a solution means of this problem for the projection detection edge of the shape of 
a straight line of the rail for projection detection on a slider or a pad to incline to the outflow edge of a slider as for the ABS 
side configuration formed in the ABS side of a slider as drawing J shows, that include angle thetas is larger than 15 degrees, 
and it is smaller than 45 degrees. And 2 shaft orientations which the glide head using said slider does not illustrate the beam 
prepared in a suspension and a piezoelectric device, and the slider supporting it in order to describe the flight attitude of a 
slider, and show the surfacing direction need to fly with the roll posture of plus that the periphery section of a magnetic disk 
should be inspected as shown in drawing 8 which expanded and illustrated the scale. 

[0016] The glide head which gives the above include angles to the projection detection edge of a projection detection rail or 
a pad, and surfaces with the flight roll posture of a predetermined plus direction in an ABS side configuration The difference 
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of the surfacing lowest point of a projection detection rail or a pad and the flying height on the projection detection edge of 
a projection detection rail or a pad [ small ] Or it becomes the equivalent flying height, and the whole projection detection 
edge functions as a projection detecting element, and the segment die length shown all over [ d ] drawing serves as a 
substantial projection detection field which inspects a magnetic disk, this time — a projection detection edge — a magnetic 
disk — abbreviation — it is in an parallel condition. 

[0017] Here, the crossed axes angle of the straight line and magnetic-disk side where abbreviation parallel show a projection 
detection edge says the thing of about 0**1x10 to 3 times. That is, if the flying height of the glide head in projection 
inspection of a magnetic disk has the flying height of a projection detection edge in the tolerance permitted, the ability to 
detect as a glide head which conducts projection inspection is enough, therefore, the parallel need with perfect projection 
detection edge and magnetic-disk side — not necessarily — there is nothing — the abbreviation for said range — what is 
necessary is just parallel relation Such a projection detection edge is made to form along with the surfacing contour line 
expressed with the line which connected the location of the same flying height on the slider of the glide head of a surfacing 
condition. There is also until the surfacing contour line on a slider says an parallel thing to a magnetic disk. [ no ] 
[0018] In an ABS side configuration, two or more projection detection edges of the rail or pad which can give the function of 
projection detection may exist on a slider. Two or more of the projection detection edges may be on one a rail or a pad, or 
may be in a respectively different rail or a respectively different pad. Moreover, the ABS side configuration containing a rail 
or a pad with two or more projection detection edges may be bilateral symmetry to the center line of a slider parallel to a 
slider longitudinal direction. 

[0019] Other glide heads for magnetic disks of this invention It is the glide head for magnetic disks which has the slider 
made to counter the rotating magnetic disk, and detects contact or a collision with said magnetic disk and said slider. Said 
slider is equipped with the rail for surfacing, the rail for projection detection, or a pad. the rail or pad for said projection 
detection — the medial axis of a slider longitudinal direction — receiving — the edge of the inclined shape of a symmetrical 
straight line — having — right and left — it is characterized by detecting a projection for the straight-line-like edge where 
either inclined in the abbreviation parallel condition to a magnetic-disk side. When it considers as the ABS side configuration 
of bilateral symmetry, the glide head (the so-called rise/down head) of a pair needed for inspection of both sides of a 
magnetic disk can be provided with one ABS side configuration, and the advantage by which a production process is 
simplified produces it. In this case, by choosing one of the straight-line-like edges of the rail which can grow into the 
projection detection edge which has more than one on a slider, or a pad, and giving the adhesion location of a slider and a 
suspension, or a static roll attitude angle from the beginning to a glide head, a predetermined flight roll posture can be given 
to the object for a rise, and the glide head for a down, respectively, and the head the object for a rise and for a down can be 
manufactured easily. 

[0020] The approach for below acquiring a predetermined roll posture at the time of a flight is described. A predetermined 
roll posture can be given at the time of a flight by making unsymmetrical an ABS side configuration on either side to a slider 
center line parallel to a slider longitudinal direction as the 1st approach. That is, the glide head which ensures inspection to 
the outermost periphery of a magnetic disk requires that the rail or pad by the side of the periphery prepared in the slider 
should become lower than the rail by the side of inner circumference, or the flying height of a pad in the flight roll posture. In 
an ABS side configuration, by considering as a configuration (guidance of the airstream by the large area surfacing side or 
the minute level difference) which produces buoyancy efficiently in the rail or pad by the side of the inner circumference 
which contributes to surfacing by the side of the inner circumference of a slider, this makes the rail by the side of the inner 
circumference of a slider generate bigger buoyancy than the rail by the side of a periphery, and is attained. By controlling an 
ABS side configuration, a glide head can acquire a predetermined flight roll posture. 

[0021] A predetermined roll posture can be given at the time of a flight by shifting a slider core and a suspension pivot and 
sticking in adhesion of a slider and a suspension, as the 2nd approach. Namely, although the glide head which ensures 
inspection to the outermost periphery of a magnetic disk requires that the flying height of the rail by the side of the 
periphery of a head should become low rather than the flying height of the rail by the side of inner circumference in the flight 
roll posture The center line of the longitudinal direction of a suspension is received in a slider center line parallel to the 
longitudinal direction of a slider. The load supporting-point location (a load beam dimple is the supporting point) applied to a 
glide head by shifting and pasting a periphery side is deviated. Even when the buoyancy in a slider side is uniform, imbalance 
is produced focusing on the supporting point, and it is attained when the rail by the side of the inner circumference of a 
slider serves as the big flying height from the rail by the side of a periphery. In such a means, a glide head can acquire a 
predetermined flight roll posture by controlling the adhesion location of a slider and a suspension. 

[0022] As the 3rd approach, a predetermined roll posture can be given at the time of a flight by giving the initial roll attitude 
angle of a glide head in the roll direction beforehand. Namely, although the glide head which ensures inspection to the 
outermost periphery of a magnetic disk requires that the flying height of the rail by the side of the periphery of a glide head 
should become low rather than the flying height of the rail by the side of inner circumference in the flight roll posture When 
the static roll attitude angle of a glide head leans to the plus direction as initial value and a glide head is loaded on a 
magnetic disk It is attained by generating of the moment which rotates the slider decided by the product of the load rate of 
whenever [ angle-of-inclination ], and a suspension in the plus roll direction when the rail by the side of inner circumference 
serves as the bigger flying height than the rail by the side of a periphery. In such a means, a glide head can acquire a 
predetermined flight roll posture by controlling the static roll attitude angle of a glide head. In addition, there is not 
necessarily no need of using the suspension which has the DIN bull on a load beam by this approach. That is, since the 
static posture angle is given to the suspension itself, equivalent effectiveness can be acquired even if it uses the so-called 
pivot loess type of suspension. 

[0023] Also when a glide head collides with the projection on a magnetic disk and the posture swings, in order for the rail or 
pad by the side of inner circumference not to collide with a magnetic disk, and for the point rising [ minimum ] to surface to 
be on the rail by the side of a periphery, or a pad and to conduct magnetic-disk inspection with the rail or pad by the side of 
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a periphery succeedingly, the flight roll posture of plus has 5.7x10 to 4 desirable times or more. Under the present 
circumstances, the rail or pad by the side of a periphery can be specified as the rail or pad for projection detection. 
Moreover, in order to stabilize surfacing and to suppress the collision with a magnetic disk, the flight roll posture of plus has 
3.4x10 to 3 or less desirable times. In order to avoid the premature start stiction (phenomenon in which the flight attitude of 
a glide head is continuously confused from the absorption phenomenon of the glide head and magnetic disk which are 
generated to the accumulated lubricant) caused to coincidence to the lubricant accumulated between a slider and a 
magnetic disk during glide height inspection of a magnetic disk, as for a flight pitch attitude angle, it is desirable that they are 
3.4xten to three pluses or more. The combination of this flight-attitude angle is controllable by the assembly of an ABS side 
configuration, a slider, and a suspension. Although angle thetas of the edge of the shape of a straight line of outflow one end 
of the rail for projection detection or a pad and the outflow edge of a slider to make is uniquely decided in that case, angle 
thetas can also be set constant by arranging an ABS side configuration the optimal to the peripheral speed which changes 
* according to the radius and rotational frequency of a magnetic disk. 
[0024] At least one surfacing contour line to which the location which consists of the same flying height in the slider 
surfacing side under surfacing was connected also in which case, According to the projection detection edge of the shape of 
a straight line which includes the surfacing lowest point in the periphery which forms the rail for projection detection or a 
pad being parallel The glide head which can ensure glide inspection of the magnetic-disk periphery section, and can aim at 
compaction of inspection time amount is obtained from a projection detection edge becoming long in the shape of a straight 
line, and a substantial projection detection edge becoming long. In addition, at the time of the projection inspection on a 
magnetic disk, a YAW angle is considered as regularity (0 times is desirable), the engine speed of a magnetic disk is 
controlled according to the radius location of a glide head, and linear velocity is set constant in a magnetic-disk side. 
[0025] When combination of the attitude angle at the time of a surfacing flight was made into the range to the above- 
mentioned, angle thetas of the edge of the shape of a straight line of outflow one end of the rail for projection detection or a 
pad and the outflow edge of a slider to make was larger than 15 degrees, and the include angle smaller than 45 degrees was 
suitable for it. Below 15 degrees, this is because the instability of a surfacing posture becomes remarkable, when becoming 
the combination of the roll attitude angle at the time of the thing of the above-mentioned [ the roll attitude angle at the time 
of a surfacing flight ] become out of range, and the surfacing flight from which it becomes 45 degrees or more, and a pitch 
attitude angle, i.e., a flight roll attitude-angle >= flight pitch attitude angle. 

[0026] In addition, in order to measure to stability to the periphery section of a magnetic disk, as for the rail for projection 
detection or pad which detects a projection, it is more more desirable than a slider core that it is in the periphery side of a 
slider. Moreover, it is desirable to fix a piezoelectric device to a slider and to constitute the glide head for magnetic disks. 
[0027] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained using a drawing. Drawing 1 is the 
perspective view of the glide head by this invention. This glide head was considered as the configuration equipped with the 
suspension 2 supporting the slider 3 which jutted out the piezoelectric device 9 and was put on section 3b, a slider 3, and 
lead wire 10. The slider was pasted up on suspension flexible shear 2b so that a slider core and the suspension pivot location 
13 (right above location of the load beam dimple 14) might be in agreement. The rail, the level difference side, etc. were 
established in one field of a slider 3, and the ABS side 4 (medium opposed face) was constituted. Near the outflow edge of 
an ABS side, pad 5a for projection detection was prepared, that to which the projection detection edge 1 of the shape of a 
straight line of this rail for projection detection met the surfacing contour line decided with an ABS side configuration, the 
slider of a glide head, and the assembly of a suspension — it is — a magnetic disk and abbreviation — it has an parallel 
relation. The width of face d given to pad 5a for projection detection is the substantial magnetic-disk inspection width of 
face of the projection detection edge 1. If applied to the center section from inflow one end of an ABS side, the shallow level 
difference side 8 which leads airstream to the rails 6a and 6b for surfacing of a pair and it was established. The deep level 
difference side 7 which involves in airstream was established in the center section of the slider. 

[0028] About rail 6a which mainly contributes to the flying height, by lengthening the rail length, the rail by the side of inner 
circumference was made to generate big buoyancy, and the flight roll posture of 2.3xten to three pluses was produced in 
peripheral-speed 8 m/s. Moreover, the flight pitch attitude angles at this time were 5.7xten to three pluses. Moreover, in 
peripheral-speed 4 m/s, they were a 1.1xten to three plus flight roll posture, and a 3.4xten to three plus flight pitch attitude 
angle. Moreover, in peripheral-speed 16 m/s, they were a 4.0xten to three plus flight roll posture, and a 6.9xten to three plus 
flight pitch attitude angle. In the combination of this flight-attitude angle, angle thetas (a sign 19 shows among drawing 1 ) of 
the edge of the shape of a straight line of outflow one end of pad 5a for projection detection formed as an ABS side 
configuration and the outflow edge of a slider to make was made into 25 degrees. At this time, the flying height h from the 
magnetic-disk side of the projection detection edge 1 of the pad for projection detection was 5nm. 

[0029] Furthermore, overhang section 3b with thickness thinner than a slider was made to project crosswise [ of a slider ]. 
The piezoelectric device 9 was made to fix at the end of the tooth back of the overhang section 3b. The output voltage of a 
piezoelectric device 9 is taken out with the lead wire 10 of a pair, and was made to output outside through the insulating 
tube 1 1 prepared in the suspension 2. When this glide head was used, even over the periphery section, it was able to detect 
correctly and the magnetic disk was able to be inspected for the positional information of a magnetic-disk projection or a 
foreign matter rather than the conventional configuration in a short time. 

[0030] Drawing 2 is the perspective view of the glide head concerning other operation gestalten of this invention. Also in this 
glide head, it considered as the configuration equipped with the suspension 2 supporting the slider 3 which jutted out the 
piezoelectric device 9 and was put on section 3b, a slider 3, and lead wire 10. The slider was pasted up on suspension 
flexible shear 2b so that the pivot location (dimple location on load beam 2a) of a slider core and a suspension might be in 
agreement. Two rails 5b and 6 were formed in one field of a slider 3, and the ABS side 4 (medium opposed face) was 
constituted. Furthermore, the inclination 12 called a surfacing angle is also established in inflow one end of the ABS side 4. 
With this operation gestalt, rail 5b for projection detection is a rail by the side of a periphery, and combination, that to which 
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the projection detection edge 1 of the shape of a straight line of this rail for projection detection met the surfacing contour 
line it is decided with the assembly of a slider and a suspension that will be the rail configuration of an ABS side — it is — 
the time of surfacing — a magnetic disk and abbreviation — it has an parallel relation. The angle of the edge of the shape of 
a straight line of outflow one end of the rail for projection detection formed as an ABS side configuration and the outflow 
edge of a slider to make was set to thetas. The width of face d given to rail 5b for projection detection js the substantial 
magnetic-disk inspection width of face of the projection detection edge 1. 

[0031] About the rail 6 which controls the flying height and produces the flight roll posture of a plus direction, big buoyancy 
was obtained on the rail by the side of inner circumference by making thick the rail by the side of inner circumference. When 
the width of face of a rail, and the die length and the include angle for a surfacing corner were formed so that it might 
become 5.7xten to three pluses in a flight roll attitude angle about 6.9xten to three pluses, and a flight pitch attitude angle, 
angle thetas (a sign 1 9 shows among drawing) of the edge of the shape of a straight line of outflow one end of the rail for 
projection detection and the outflow edge of a slider to make was 78 degrees. Furthermore, overhang section 3b with 
thickness thinner than a slider was made to project crosswise [ of a slider ]. The piezoelectric device 9 was made to fix at 
the end of the tooth back of the overhang section 3b. The output voltage of a piezoelectric device 9 is taken out with the 
lead wire 10 of a pair, and was made to output outside through the insulating tube 1 1 prepared in the suspension 2. When 
this glide head was used, even over the periphery section, it was able to detect correctly and the magnetic disk was able to 
be inspected for the positional information of a magnetic-disk projection or a foreign matter rather than the conventional 
configuration in a short time. 

[0032] Drawing 3 is the top view of the glide head concerning other operation gestalten of this invention, (b) is the side 
elevation which saw the top view of (a) from outflow one end of a slider among this drawing. It explains to the same member 
as drawing 1 using the same sign. In the slider 3, this operation gestalt established pad 5a for projection detection, two rails 
6 contributed to surfacing, the shallow level difference side 8, and the deep level difference side 7 which involves in 
airstream, and constituted the ABS side to it. Although this configuration was the same as that of the operation gestalt of 
drawing J_ , pad 5a for projection detection was taken as thetas=70 degree bilateral symmetry. In this example, in adhesion of 
a slider and a suspension, as shown all over drawing, the slider shifted the slider core 15 and 100 micrometers of suspension 
pivot locations 13 in the direction of plus X, and pasted them up on suspension flexible shear 2b. About the direction of y, 
the suspension pivot location 13 (right above location of the load beam dimple 14) was made in agreement with the slider 
core 15, and it pasted up. 

[0033] From this, this glide head was made into the flight attitude in peripheral-speed 8 m/s, and had the roll posture of 
8.6xten to four pluses, and the slider flew with the pitch attitude angle of 7.5xten to three pluses. In the pad for projection 
detection, the projection on a magnetic disk was detected with this operation gestalt on the veranda with the display of 
thetas19. The flying height of the projection detection edge 1 of the shape of a straight line of pad 5a for projection 
detection formed as an ABS side configuration of the combination of this flight-attitude angle was 8nm. Furthermore, 
overhang section 3b with thickness thinner than a slider was made to project crosswise [ of a slider ]. The piezoelectric 
device 9 was made to fix at the end of the tooth back of the overhang section 3b. The output voltage of a piezoelectric 
device 9 is taken out with the lead wire 10 of a pair, and was made to output outside through the insulating tube 1 1 prepared 
in the suspension 2. When this glide head was used, even over the periphery section, it was able to detect correctly and the 
magnetic disk was able to be inspected for the positional information of a magnetic-disk projection or a foreign matter rather 
than the conventional configuration in a short time. 

[0034] Drawing 4 is the top view of the glide head concerning other operation gestalten of this invention, (b) is the side 
elevation which saw the top view of (a) from outflow one end of a slider among this drawing. It explains to the same member 
as drawing 1 using the same sign. This operation gestalt presupposed that it is the same as that of the slider 3 shown in 
drawing 3 , established pad 5a for projection detection, two rails 6 contributed to surfacing, the shallow level difference side 
8, and the deep level difference side 9 which involves in airstream, and constituted the ABS side. The slider was pasted up 
on suspension flexible shear 2b so that the pivot location (dimple location on load beam 2a) of a slider core and a suspension 
might be in agreement. 

[0035] In this example, the force of the roll direction of plus was applied to the suspension after adhesion of a slider and a 
suspension, and 0.3 static roll attitude angles were given. Consequently, it had the flight roll posture of 8.6xten to four pluses 
as a flight attitude, and flew with the flight pitch attitude angle of 7.5xten to three pluses. The flying height h from a 
magnetic-disk side of the flying height of the projection detection edge 1 of the shape of a straight line of pad 5a for 
projection detection formed as an ABS side configuration of the combination of this flight-attitude angle was 8nm. In the pad 
for projection detection, the projection on a magnetic disk was detected by this example on the veranda with the display of 
thetas. 

[0036] Furthermore, overhang section 3b with thickness thinner than a slider was made to project crosswise [ of a slider ]. 
The piezoelectric device 9 was made to fix at the end of the tooth back of the overhang section 3b. The output voltage of a 
piezoelectric device 9 is taken out with the lead wire 10 of a pair, and was made to output outside through the insulating 
tube 1 1 prepared in the suspension 2. When this glide head was used, even over the periphery section, it was able to detect 
correctly and the magnetic disk was able to be inspected for the positional information of a magnetic-disk projection or a 
foreign matter rather than the conventional configuration in a short time. 

[0037] In drawing 1 and the slider of 3 and 4, the configuration of an ABS side was formed by physical etching processing. 
The process is explained. First, the photoresist was applied on the substrate for sliders, exposure and a development were 
performed, the photoresist was removed in parts other than the part which forms pad 5a for projection detection, and the 
rail 6 for surfacing, and the resist mask was formed. Next, the ion milling system performed milling processing and only the 
part equivalent to the depth of a shallow level difference deleted parts other than a resist mask. Next, the photoresist was 
applied once again on the substrate, exposure and a development were performed, it left the photoresist of pad 5a for 
projection detection, the rail 6 contributed to surfacing, and the part equivalent to the shallow level difference 8, the 
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photoresist of other parts was removed, and the resist mask was formed. The part which performs milling processing and has 
not covered the resist mask again was deleted. The part which performed milling processing twice was made into the same 
depth as the deep level difference side 7. The ABS side was formed at the above process. And overhang section 3b of a 
slider was formed and the piezoelectric device 9 with the width of face of w= 0.5mm, a die length [ of l= 0.9mm ], and a 
thickness of t= 0.8mm was made to fix. * 

[0038] As mentioned above, although the operation gestalt of invention has so far been stated to the detail, a numeric value 
and a process are not limited to these. Moreover, although how to solve using the flight roll attitude angle of plus as the 
trouble and its solution approach of magnetic-disk inspection has been described, also when it considers as the roll attitude 
angle of the minus direction as a flight attitude, it is obvious that the improvement effectiveness in precision of decision of 
slider-like the rail for projection detection or, and a pad and the positional information of the projection and foreign matter 
on a magnetic disk is acquired by the same idea. 
* [0039] 

[Effect of the Invention] A magnetic disk can be inspected by the glide head for magnetic disks of this invention in a short 
time. Moreover, a part for the non-Banking Inspection Department is not generated, and the product warranties of a 
magnetic disk can fully be performed to the periphery side on a magnetic disk. 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the example by this invention. 
[Drawing 2] It is the perspective view showing other examples by this invention. 
[Drawing 3] It is the top view showing other examples by this invention. 
[Drawing 4] It is the top view showing other examples by this invention. 
[Drawing 5] It is the perspective view of the conventional glide head. 
[Drawing ^] It is the top view of the conventional glide head. 
[Drawing 7] It is drawing explaining the principle of operation of a glide head. 

[Drawing 8] It is the schematic diagram showing the surfacing condition of the glide head of this invention. 
[Description of Notations] 

1 Projection Detection Edge 2 Suspension, 2a Load Beam, 2b A suspension flexible shear, 3 A slider, 3a Overhang section, 
3b The overhang section, 4 An ABS side, 5a The pad for projection detection, 5b The rail for projection detection, 6 The rail 
for surfacing, 6a, 6b The rail for surfacing, 7 A deep level difference side, 8 A shallow level difference side, 9 A piezoelectric 
device, 10 Lead wire, 11 An insulating tube, 12 A surfacing angle, 13 Suspension pivot location, 14 A load beam dimple, 15 A 
slider core, 16 The rail by the side of a periphery, 17 The rail by the side of inner circumference, 18 Magnetic disk, 18b A 
projection, 19 Angle thetas which the edge and slider outflow edge of outflow one end of the rail for projection detection or a 
pad make, 21 An inflow edge, 22 Outflow edge 
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[Drawing 1] 




[Drawing.?] 




[Drawing 3] 
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[Drawing 6] 




[Drawing 7] 
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7X2. 3 x l 0- 3 K<DJRfTP-^*»*^*UJL/ 
/c. Sfc. C<D±$<Dmr t'7^fltt77X5. 7 
xiO" 3 gt^^/Co £/c. jaiE4m/s«:teli'r« 
77^1. 1 x i 0" 3 g^Ta-;u^i7 7^3. 
4X10" 3 fltjRfTtf^^se»ft"C*ofc. SiE 
1 6 m/s «:telittt7 , 7X4. 0X10' 3 S?R?f p 

-^i77^6. 9 x i o~ 3 m.mf f vz-gmn 

X*$>^tc 0 C<Dmft&&ft<D&fri$fr1±fol6l,>X. A3 

swjftt£ox&m2titc9m&am'*v F5a©au 

s (SI*, ^ 1 9tiT) «2 5gtCb/Co CCDi 

jie^mffl^'f FoseetfttBMnoBsai^^ ^^i 

^60S±lhli5nmT^)o/c 0 
[0 0 2 9 ] X"5-r^-©iB^|p)tCtt. X^-Y 

0510^1,913 b<DWB<D4B«:«BE«3!5 J i=-9«:H»S1± 
^c D EEm^9<0W^mjE«— Stoy- FIR1 OCCcfc-o 

-^1 l^ICr^C^^t/c, C<D?^J F^v 

fcSBSPJrS^f x ^ S c i t /c. 
[0 0 3 0 ]i2tt, *»W©ffe<3^|*»^JBCCffi-5 ^ 
W F«^v FO«4«ia-C**. klWjA F^* Ftc*5t* 

3cb, ^7^^*-3 <h 'J- FJgl 0^3£x.41fX-<>5> 

*^i1t^^>^3 F{4^ (P-FtT-A2 

7l/^yt-2biCgfl//c 0 X 5 -Y 3 CD— ^CD® 
CCtt, 2o©U^5b, 6^tABSI4 

». rl±fliwnaif4i2^ra^o *HiSJK 

SiOBCCS^^^^^iK^TttW^CC**. ABS 

iE^ofti. x^>r y-cDistas^oatft^esi 

[0 0 3 1 ] 8Lh«£{W»U *>oy^^j&i*i(D?Rtf p 
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Z'mc 0 JRtfo-Jl/96»|S*^^^6. 9X10 

- 3 Jg, JRHt f^^^7 7^5. 7X10" 5 g 

^19^1-) «7 8gr*r>/c 0 £<E>tC, X^-f^- 

- 3 b€:^tiiS#/c. -€-CDSS0moSB3 b<DWffiOKtC« 10 
Em*^9*@«$i*/c. EE«*^9<PttJ;fcMEra:— *f 
©■;- KSl 0tc<fcoTHX9W3*i. 1f^-<>5>3>2 

A Y^v K©¥ffil3"C£>'2>. la] El*, (b ) t<£ ( a) <D 

HUB'** F5att0 s = 7 OgOSS^i O/c, &n 

IC 1 0 0 i/mf6U'tt^^»3>7 U^^t-2b 30 

1fX-^>->3>t , d<^ hfiSl 3 (a— Ktr-Ax 

[0 0 3 3] cnj;^, C(D^-Y K^? Ktt. M8 
m/s lCtei,*Xffif?g?$£ 17778 . 6X10 - 4 g 
(Da-JbS^t?^, ^77X7. 5X10" 3 Jg<D 

ffl/N'y KtcteC^r. *SBt3fB«-rtt0 s 1 9 0I^©W 

»ftCDffl*-&3b-l±tcJ:0, ABSMMibtM^n 40 
fc^jgtettifl!^ * K 5 a©ifitttt©^etfta« 1 ©»± 

y-J:9 4>/l£Oi@l>3g9fcBO£ff3 bSr^fcB 
-€-©5H0ttJUSB3 b©*B5©»te»IES*-?-9 
*H«St*fc. BEflBSR-T-QOUi^WEtt— »©U- FIB 
1 OCCcfc-^rW^aiSti, it7^>^3>2tc|^^»E)n 

(KOf^J: 0 fcfcaBSRBTfiatiT* * * ^r^ffiT * C t so 
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,.[0 0 3 4] 04tt, *»?«<7>fl!2CD3ISfiJBa86C<S^^^ 
K^* K©?IBr*S. [5313*. (b) tt (a) <D 

^chlt^-^V^s >6Df* v b&m ( a — K fcT— A 2 a 
Jb<Drw >^*;i/{i^) ScT^J:^1^7^>>'3>7 

[0 0 3 5 ]$^!^, *^£'-<tlt;*^>->3 

£JJD*-, »Wfca-;Hg»ft0. 3^^^^/c 0 ^CDfS 
fRtf^iUT 7 7^8. 6xiO' 4 g(DffiTn 
^07 77 7. 5X10" 3 &(Dffi"r 

^bt^CJ: 9 A B S®ff£K<t l,XBl3Z2tittm§Mltiim 
v K 5 a OjS*g5KO^gSltHi» 1 0^±l«S^f ^ 

[0 0 3 6] X^-Y^'-CDiIil^tC^. 
^-J:0 fcil£<Di®t>519£tiUa$3 b^r5lttS$-t±/c 0 
GD5S9aufflS3 bOWffiOiBtctiEEmRT-Q^S*^^ 
/c 0 lE«R-¥-9 oa^mBEW— *fO y - Ktt 1 0 ttcfc ^ 

r^om^n, -^x-<>>'3>2cci§^e)n/c^7 c '^ 

ct «3 ^^ririgf ^ X ^7 ^^ST ^> C <h *«-c # 
[0 0 3 7 ] HI. 3, 4<DX7^- tCfcti"C. AB 

u^f«l, BTtfe^^flW^a^jfeor, ^tg 

^ttiffl^'u; F5airl±^1-5l/-^6<bit^i 

ggl^l3^l®7i|HlDaiStCLx/c 0 W±©IgT'ABSI 
£fcf&Ltc 0 fit, y-CD3M0£tioaS3 b 

^SL, -€-(Di?aw= 0. 5mm, 12 I = 0. 9mm. /¥ 
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[0 0 3 8 ) bUL cti* Ttc«^©HiSJe.ffiw:^i^ 
[0 0 3 9 ] 

[RIHOjWJ ^WOffllJlf^^ffl^-f F^* F 

tcct^ asjR^^x^otftaEseajn-ctT Him 
[a i ) *iwi«:j:*joii«tg%-r»taia-c**. 

[03] *|»^J:*tt©Wfc«*5ftT™ia-r**. 

[0 4 ] ^wtCcfc^ffeoiesswiiTn-r^ffiia-c*^. : 



(S) 4$H 2002-190109 

14 

* [0 5 ] S£*(0y^ A v Y<Dsmm~Q&>z>* 
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[0 8] #»W<Dy^-f K^? KtD*JttR«S^7S-r«[B8 
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-JK 6 SLbfflU-;k 6a, 6b SLLfflL'-A'. 

7 jcc^emn. 8 ac^aaffi, 9 bemr^-. 1 0 
y-F«L 11 mm?-x.-y\ 12 j*±ft. 13 

1t^^>V3 >tfsK^ l-{iK, 14 a— Ftr— 
*>:7jU. 15 X^^-cf'lX 16 WgflJjGDU- 
1 7 rtHfflfJ(DU-Jl/ fc 1 8 HESirw**. 1 8 
b ^jg^ 19 g|«ettffifflU-JUfeb< tt'** FCD 
«ffl«MIB©l»t ^ ^ 4 y-«ffl4B^<c-rft 0s. 21 
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